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Abstract 



Diagnosed Attention Deficit 
Hyperactivity Disorder and 
Learning Disability: 

United States, 2004-2006 

by Patricia N. Pastor, Ph.D., and Cynthia A. Reuben, M .A., 
Office of Analysis and Epidemiology 



Objectives 

This report presents national 
estimates of the prevalence of 
diagnosed attention deficit hyperactivity 
disorder (ADHD) and learning disability 
(LD) in U.S. children 6-17 years of age 
and describes the prevalence of these 
conditions for children with selected 
characteristics. The use of educational 
and health care services and the 
prevalence of other health conditions 
are contrasted for children with ADHD 
without LD, LD without ADHD, both 
conditions, and neither condition. 

M ethods 

Estimates are based on data from 
the National Health Interview Survey 
(NHIS), an ongoing national household 
survey of the civilian noninstitutionalized 
population of the United States. The 
analysis focuses on 23,051 children 
6- 17 years of age in the child sample 
of the 2004, 2005, and 2006 NHIS. 

Results 

About 5% of children had ADHD 
without LD, 5% had LD without ADHD, 
and 4% had both conditions. Boys were 
more likely than girls to have each of 
the diagnoses (ADHD without LD, LD 
withoutADHD, and both conditions). 
Children 12-17 years of age were more 
likely than children 6-11 years of age to 
have each of the diagnoses. Hispanic 
children were less likely than non- 
Hispanic white and non-Hispanic black 
children to have ADHD (with and 
without LD). Children with Medicaid 
coverage were more likely than 
uninsured children and privately insured 
children to have each of the diagnoses. 
Children with each of the diagnoses 
were more likely than children with 
neither ADHD nor LD to have other 
health conditions. Children with ADHD 
were more likely than children without 
ADHD to have contact with a mental 
health professional, use prescription 
medication, and have frequent health 
care visits. Children with LD were more 
likely than children without LD to use 
special education services. 

Keywords: children's health • 
learning and behavioral disorders • 
health care utilization 



Highlights 



Prevalence 

• The percentage of children 6-17 
years of age with ADHD (with and 
without LD) increased slowly from 
1997 through 2006, whereas the 
percentage of children with LD 
(with and withoutADHD) did not 
change significantly. 

• Approximately 5% of children had 
ADHD without LD, 5% had LD 
withoutADHD, and 4% had both 
conditions. 

• Boys were more likely than girls to 
have each of the diagnoses (ADHD 
without LD, LD withoutADHD, 
and both conditions). 

• Hispanic children were less likely 
than non-Hispanic black children 
and non-Hispanic white children to 
haveADHD (with and without LD). 

• Children with M edicaid were more 
likely than uninsured children or 
privately insured children to have 
each of the diagnoses. 



Other Health Conditions 

• Children with each of the diagnoses 
(ADHD without LD, LD without 
ADHD, and both conditions) were 
more likely than children with 
neither ADHD nor LD to have other 
chronic health conditions. 



U se of H ealth C are and 
Educational Services 

• Children with each of the diagnoses 
(ADHD without LD, LD without 
ADHD, and both conditions) were 
more likely than children with 
neither condition to use health care 
and educational services. 

• Children with ADHD (with and 
without LD) were more likely than 
children withoutADHD to have 
contact with a mental health 
professional, use prescription 
medication, and have frequent health 
care visits. 

• Children with LD (with and without 
ADHD) were more likely than 
children without LD to use special 
education services. 

Introduction 



Over the past three decades in the 
United States, behavioral and learning 
disorders have emerged as major 
chronic conditions affecting the 
development of school-aged children 
and adolescents (1,2). Educators have 
reported a rise in the number of children 
with these disorders (3). Pediatricians 
have also reported an increased number 
of children with outpatient visits related 
to behavioral and emotional disorders 
(4,5). During this period, special 
education programs have expanded 
greatly, thereby increasing the number 
of students receiving services for 
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behavioral and learning disorders (6,7). 
Additionally, a marked increase has also 
been observed in the number of children 
with emotional and behavioral disorders 
who are treated with psychotropic 
medications (8). All these trends indicate 
the need for health surveys to monitor 
the number and characteristics of 
children diagnosed with behavioral and 
learning disorders. 

This report examines two 
commonly diagnosed conditions causing 
behavioral and learning problems in 
children, attention deficit hyperactivity 
disorder (ADHD) and learning disability 
(LD). The findings update and expand 
upon the estimates presented in a 2002 
Vital and Health Statistics series report, 
"Attention Deficit Disorder and 
Learning Disability: United States, 
1997-98," which examined the 
prevalence of diagnosed ADHD and LD 
in children 6-11 years of age (9). This 
report provides a national picture of 
children with diagnosed ADHD and LD 
by describing 1) recent trends in these 
diagnoses, 2) the prevalence of these 
diagnoses among children with selected 
sociodemographic characteristics, 3) 
other health conditions of children with 
these diagnoses, and 4) the use of 
educational and health services by 
children with these diagnoses. 

In contrast to many previous studies 
that have examined the characteristics of 
all children with ADHD or all children 
with LD, this report takes into account 
the frequent co-occurrence of A D H D 
and LD. M ost of the analyses are for 
children with ADHD without LD, LD 
without ADHD, both conditions, and 
neither condition. Analyses of the trends 
in ADHD and LD examine the changes 
over time in the percentage of children 
with all diagnoses of ADHD (with and 
without LD) and children with all 
diagnoses of LD (with and without 
ADHD). This report presents estimates 
for all children 6-17 years of age and 
compares findings for boys, girls, 
children 6-11 years of age, and children 
12-17 years of age. 



Data and M ethods 



Survey Procedures 

The data source for this report is 
the 2004, 2005, and 2006 National 
Health Interview Survey (NHIS). The 
NHIS is an ongoing multistage 
probability sample survey conducted by 
the National Center for Health Statistics 
(NCHS) and is representative of the 
civilian noninstitutionalized population 
of the United States. The sampling 
design for the N H I S permits the 
merging of data from 2004, 2005, and 
2006 into a single sample. During these 
3 survey years, 104,292 households 
participated in NHIS, resulting in a 
response rate of 87%. 

In each family with children under 
18 years of age, one child was randomly 
selected to be included in the child 
sample. Additional information for this 
child was obtained by interviewing an 
adult family member who was 
knowledgeable about the child’s health. 
This report examines data for the 23,051 
children 6-17 years of age in the 
2004-2006 child sample. The final 
response rate for sample children from 
2004 through 2006 was 78% to 79%. In 
approximately 92% of the families, a 
parent was the respondent providing 
information about the sample child. The 
respondent for the child is referred to as 
a parent throughout this report. In 
addition, the term "younger children” 
refers to children 6-11 years of age, and 
the term "older children” refers to 
children 12-17 years of age. 

Data were collected on the child’s 
sociodemographic characteristics, 
including age at interview, sex, race, 
ethnicity, birthweight, family structure, 
mother's level of education, and health 
insurance coverage. The information 
collected about health conditions 
included diagnoses of ADHD, LD, 
mental retardation and other 
developmental delay, hearing and vision 
problems, allergies, asthma, and other 
chronic health conditions. Use of 
educational services was measured by 
asking if a child was currently receiving 
special education services and if these 
services were for an emotional or 



behavioral problem. Use of health care 
services during the past 12 months was 
assessed by asking if a parent had seen 
or talked to various types of providers 
about the health of the child and how 
often the child had been seen by a 
health care provider. Use of medication 
was determined by asking if a child had 
a condition for which he or she had 
regularly taken prescription medication 
for at least 3 months. A detailed 
description of the NHIS sample design 
and the survey questionnaires for 2004, 
2005, and 2006 are available from the 
website, http://www.cdc.gov/NCHS/ 
abo ut/maj o r/n h i s/q u est_ d ata_ rel ated_ 
1997_forward.htm. 

Percentages and standard errors 
were calculated using SUDAAN, a 
statistical program for survey data 
analysis that adjusts for the effects of 
complex sampling designs (10). 
Differences between percentages were 
evaluated for statistical significance at 
the 0.05 level with two-tailed statistical 
tests. No adjustments were made for 
multiple comparisons. Logistic 
regression was used to determine the 
average annual percentage change in the 
prevalence of ADHD and LD from 1997 
through 2006. 

Measurement of Diagnosed 
ADHD and LD 

Parents were asked the following 
questions to determine if a child had a 
previous diagnosis of ADHD or LD: 

• Has a doctor or health professional 
ever told you that (sample child) 
had attention deficit hyperactivity 
disorder (ADHD) or attention deficit 
disorder (ADD)? 

• Has a representative from a school 
or a health professional ever told 
you that (sample child) had a 
learning disability? 

The item nonresponse rate for the 
questions on ADHD and LD was 0.4%. 
The final sample for the analysis (n = 
22,969) excluded 82 children who had 
missing information on ADHD or LD. 
Diagnosed cases reported by parents 
were not verified by comparing survey 
responses with information from the 
medical or school records of children. 
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U ndiagnosed cases of A D H D and L D 
were not included because the survey 
questions only asked parents about 
diagnosed cases of A D H D and L D . In 
the results section of this report, 
mentions of children with ADHD, LD, 
or both diagnoses refer to children 
whose parents reported that their child 
was ever diagnosed with ADHD, LD, or 
both conditions. 



Results 



Trends in Diagnosed 
ADHD and LD, 1997-2006 

• The average annual increase in the 
percentage of children with all 
diagnoses of ADHD (with and 
without LD) was 3% from 1997 
through 2006. No significant 
average annual change was found in 
the percentage of children with all 
diagnoses of LD (with and without 
ADHD) (Figure 1). 

• An increase in the percentage of 
children with ADHD was observed 
among both boys (2%) and girls 
(4%) (Figure 2). 

• Among younger children 6-11 years 
of age, no significant change was 
found in the percentage of children 



with ADHD. However, among older 
children 12-17 years of age, an 
increase occurred in the percentage 
of children with ADHD, an average 
annual increase of 4% (Figure 3). 

Prevalence of Diagnosed 
ADHD and LD by Selected 
Sociodemographic 
Characteristics, 2004-2006 

Overall prevalence 

• Approximately 4.7% of children 
6-17 years of age had A D H D 
without LD, 4.9% had LD without 
ADHD, and 3.7% had both 
conditions (Table 1). 

Sex 

• Boys were more likely than girls to 
have each of the diagnoses (ADHD 
without LD, LD without ADHD, 
and both conditions) (Table 1 and 
Figure 4). 

• Boys (6.7%) were more than twice 
as likely as girls (2.5%) to have 
ADHD without LD (Table 1 and 
Figure 4). 

Boys (5.1%) were about twice as 
likely as girls (2.3%) to have both 
conditions (Table 1 and Figure 4). 
Boys (5.6%) were about one-third 
more likely than girls (4.3%) to 



haveLD without ADHD (Table 1 
and Figure 4). 

Age 

• Older children 12-17 years of age 
were more likely than younger 
children 6-11 years of age to have 
each of the diagnoses (ADHD 
without LD, LD without ADHD, 
and both conditions) (Table 1 and 
Figure 5). 

Low birthweight 

• Children with low birthweight were 
more likely than children without 
low birthweight to haveLD (with 
and without ADHD) (Tablel). 

• Low birthweight was not associated 
with ADHD without LD (Tablel). 

• in each sex and age group, children 
with low birthweight were more 
likely than children without low 
birthweight to have LD (with and 
without ADHD) (Table 2). 

Race and ethnicity 

• Hispanic children were less likely 
than non-H ispanic black children or 
non-Hi spani c white children to have 
ADHD (with and without LD) 

(Table 1 and F igure 6). 

• No significant racial or ethnic 
differences were found in the 
percentage of children having LD 
without ADHD (Tableland 
Figure 6). 

• In each sex and age group, Hispanic 
children were less likely than 
non-H ispanic children to have 
ADHD without LD (Table 2). 

Family structure 

• Children who lived in a mother-only 
family were more likely than those 
in a two-parent family to have each 
of the three diagnoses (ADHD 
without LD, LD without ADHD, 
and both conditions) (Tablel). 

• In each sex and age group, children 
living in a mother-only family were 
more likely than those living in a 
two- parent family to have both 
ADHD and LD (Table 2). 

• Among boys, younger children, and 
older children, those living in a 




NOTES: ADHD is attention deficit hyperactivity disorder. “All diagnoses of ADHD” includes ADHD with and without LD. 
“All diagnoses of LD" includes LD with and without ADHD. 

SOURCE: CDC/NCHS, National Health Interview Surveys, 1997-2006. 



Figure 1. All diagnoses of ADHD and learning disability (LD) among children 6-17 years of 
age: United States, 1997-2006 
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Figure 2. All diagnoses of ADHD among children 6-17 years of age, by sex: United States, 
1997-2006 




NOTE: ADHD is attention deficit hyperactivity disorder. 

SOURCE: CDC/NCHS, National Health Interview Surveys, 1997-2006. 



Figure 3. All diagnoses of ADHD among children 6-17 years of age, by age group: 
United States, 1997-2006 



mother-only family were more likely 
than those living in a two-parent 
family to have ADHD without LD 
(Table 2). 

• Among boys and younger children, 
those living in a mother-only family 
were more likely than those in a 
two-parent family to have LD 
withoutADHD (Table 2). 



Health insurance coverage 

• Children with Medicaid coverage 
were more likely than uninsured 
children and privately insured 
children to have each of the 
diagnoses (ADHD without LD, LD 
withoutADHD, and both conditions) 
(Table 1 and Figure 7). 

• Among boys and younger children, 
those with M edicaid coverage were 
more likely than either uninsured or 
privately insured children to have 
each of the diagnoses (Table 2). 



• Among girls and older children, 
those with M edicaid coverage were 
more likely than uninsured or 
privately insured children to have 
LD (with and withoutADHD) 

(Table 2). 

M other's level of education 

• Overall, a curvilinear relationship 
was found between mother’s 
education and ADHD without LD. 
This diagnosis was most often 
reported for children whose mothers 
had intermediate levels of education 
(having a high school diploma but 
not having a bachelor's degree) 
(Table 1). 

• in each sex and age group, children 
with the least educated mothers 
were more likely than children with 
the most educated mothers to have 
LD withoutADHD (Table 2). 

• Among older children, those with 
the most educated mothers were 
twice as likely as children with the 
least educated mothers to have 
ADHD without LD (Table 2). 

Health conditions of children 

• Children with each of the diagnoses 
(ADHD without LD, LD without 
ADHD, and both conditions) were 
more likely than children with 
neither ADHD norLD to have other 
chronic health conditions (Table 3). 

• Among children with each of the 
diagnoses, the prevalence of mental 
retardation and other developmental 
delay was lowest among children 
having ADHD without LD and 
highest among children having LD 
withoutADHD (Table 3 and 

F igure 8). 

• The prevalence of asthma did not 
differ significantly among children 
with each of the diagnoses (Table 3 
and Figure 8). 

• The prevalence of each of the other 
chronic health conditions was 
similar for all children with LD 
(with and withoutADHD) (Table 3). 

• Among children in each sex and age 
group, children with LD (with and 
withoutADHD) were much more 
likely than children with neither 
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ADHD LD without Both All ADHD All LD 

without LD ADHD 

NOTES: ADHD is attention deficit hyperactivity disorder. “Both” is ADHD and LD. "All ADHD” includes ADHD with and 
without LD. “All LD” includes LD with and without ADHD. 

SOURCE: CDC/NCHS, National Health Interview Surveys, 2004-2006. 



Figure 4. ADHD and learning disability (LD) among children 6-17 years of age, by sex: 
United States, 2004-2006 
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ADHD LD without Both All ADHD All LD 

without LD ADHD 

NOTES: ADHD is attention deficit hyperactivity disorder. “Both” is ADHD and LD. "All ADHD” includes ADHD with and 
without LD. “All LD” includes LD with and without ADHD. 

SOURCE: CDC/NCHS, National Health Interview Surveys, 2004-2006. 

Figure 5. ADHD and learning disability (LD) among children 6-17 years of age, by age 
group: United States, 2004-2006 



• In each sex and age group, children 
with each of the diagnoses were 
more likely than children with 
neither ADHD nor L D to use most 
health care and educational services 
(Table 4). 

Discussion 



ADHD and L D are among the most 
prevalent and widely researched 
diagnoses of U.S. children. In 2006, 
NCHS estimated that 4.5 million 
school-aged children (5-17 years of age) 
had ever been diagnosed with ADHD 
and 4.6 million children with LD (11). 
The economic effect of these conditions 
on families, schools, and the health care 
system is substantial. A recent review, 
using conservative prevalence estimates, 
calculated the annual societal "cost of 
illness” for ADHD to be between $36 
and $52 billion in 2005 dollars (12). 
About one-half of the students currently 
receiving special education services 
nationally are entitled to these services 
because of learning disability (3). 
Additionally, a recent national survey of 
special education students showed that 
children with ADHD are a rapidly 
growing group of students within special 
education programs (13). Given the 
economic and social costs associated 
with ADHD and LD, monitoring the 
number and characteristics of children 
who have been diagnosed with these 
conditions is critical. 

Prevalence of Diagnosed 
ADHD and LD 



condition to have other health 
conditions (Table 3). 

Use of health care and 
educational services 

• Children with each of the diagnoses 
(ADHD without LD, LD without 
ADHD, and both conditions) were 
more likely than children with 
neither condition to use health care 
and educational services (Table 4). 

• Children with both ADHD and LD 
were more likely than children with 
ADHD without LD, LD without 



ADHD, or neither condition to use 
most types of health care and 
educational services (Table 4). 

• Children with ADHD (with and 
without LD) were more likely than 
children withoutADHD to have 
contact with a mental health 
professional, use prescription 
medication, and have frequent health 
care visits (Table 4 and Figure 9). 

• Children with LD (with and without 
ADHD) were more likely than those 
without LD to use special education 
services (Table 4 and Figure 9). 



Past estimates of the prevalence of 
ADHD and LD have varied, in part, 
because of differences in the criteria 
used for identifying these conditions and 
the types of samples selected. The aim 
of this study was to describe the 
prevalence of diagnosed ADHD and LD 
using parent reports from a large, 
nationally representative health survey. 
Because this study focused on the 
prevalence of diagnosed conditions, the 
findings reflect not only the underlying 
prevalence of these conditions, but also 
the effects of factors related to a 
professional diagnosis of these 
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ADHD LD without Both All ADHD All LD 

without LD ADHD 



NOTES: ADHD is attention deficit hyperactivity disorder. “Both” is ADHD and LD. "All ADHD” includes ADHD with and 
without LD. “All LD” includes LD with and without ADHD. 

SOURCE: CDC/NCHS, National Health Interview Surveys, 2004-2006. 



Figure 6. ADHD and learning disability (LD) among children 6-17 years of age, by race 
and ethnicity: United States, 2004-2006 




ADHD LD without Both All ADHD All LD 

without LD ADHD 



NOTES: ADHD is attention deficit hyperactivity disorder. “Both” is ADHD and LD. "All ADHD” includes ADHD with and 
without LD. “All LD” includes LD with and without ADHD. 

SOURCE: CDC/NCHS, National Health Interview Surveys, 2004-2006. 

Figure 7. ADHD and learning disability (LD) among children 6-17 years of age, by 
insurance coverage at interview: United States, 2004-2006 



conditions. Factors influencing the 
likelihood that a child with these 
conditions receives a diagnosis include 
access to health care and educational 
services, local practices of health care 
and education professionals, and 
parental attitudes toward behavioral and 
learning conditions. 

Few studies have estimated the 
national prevalence of diagnosed 
A DFID. Recently, two other studies 
using data from national surveys 
reported prevalence estimates of 
diagnosed A DFID among school-age 
children similar to the prevalence rate of 



this study— 8.4% (95% confidence 
interval: 8.1%-8.8%). Visser et al., 
using data from the 2003 National 
Survey of Children’s Health (NSCH), 
estimated the prevalence of diagnosed 
ADHD among U.S. children 4-17 years 
of age to be 7.8% (95% confidence 
interval: 7.4%-8.1%) (14). Braun et al., 
using data from the 1999-2002 National 
Health and Nutrition Examination 
Survey (N HANES), estimated the 
prevalence of diagnosed ADHD among 
children 4-15 years of age to be 8.2% 
(15). 



Other recent findings from the 
2001-2004 N HANES indicate that 
children with parent reports of 
diagnosed ADHD and children meeting 
the Diagnostic and Statistical M anual of 
M ental Disorders (DSM -IV) criteria for 
ADHD are overlapping, although not 
identical, groups of children (16). Using 
detailed data from the Diagnostic 
Interview Schedule for Children in the 
2001-2004 NHANES, Froehlich etal. 
determined that 8.7% of children 8-15 
years of age met the DSM - IV criteria 
for ADHD during the year prior to the 
survey. Another 3.3% of children did 
not meet the diagnostic criteria for 
ADHD, but had a parent report of a 
previous diagnosis of ADHD and had 
received ADHD medications during the 
year prior to the survey. Among all 
children meeting the DSM -IV criteria 
for ADHD, approximately one-half had 
a parent report of a previous diagnosis 
of ADHD. 

Similarly, national estimates of 
diagnosed LD are scarce. Recently, 
Altarac and Saroha, using data from the 
2003 NSCH, estimated the prevalence of 
diagnosed LD among children 3-17 
years of age to be 9.7% (95% 
confidence interval: 9.4%-10.1%) (17). 
This estimate is slightly higher than the 
prevalence rate of diagnosed LD in this 
study of 8.7% of children 6-17 years of 
age (95% confidence interval: 
7.9%-9.4%). Both survey estimates of 
the prevalence of LD substantially 
exceed the national estimate of 
approximately 6% based on special 
education enrollment data. The 
discrepancy between the estimates of 
LD based on survey results and the 
estimates based on enrollment data may 
be due, in part, to parents’ interpretation 
of the term "learning disability." 

Because the survey questions only asked 
about "a learning disability” and did not 
define specifically which disorders are 
considered LD, parents may have 
interpreted the term to describe a wide 
range of learning and developmental 
problems. Additionally, the survey 
questions asked parents about any 
previous diagnosis of LD, whereas 
special education enrollment data only 
describe children in special education 
with a current diagnosis of LD. 
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SOURCE: CDC/NCHS, National Health Interview Surveys, 2004-2006. 



Figure 8. Mental retardation or other development delay and asthma among children 6-17 
years of age, by diagnostic group: United States, 2004-2006 
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NOTES: ADHD is attention deficit hyperactivity disorder. LD is learning disability. “Neither” is neither ADHD nor LD. 
“Both” is ADHD and LD. 

SOURCE: CDC/NCHS, National Health Interview Surveys, 2004-2006. 

Figure 9. Use of prescription medication and special education among children 6-17 
years of age, by diagnostic group: United States, 2004-2006 



Recent survey estimates of 
diagnosed ADHD and LD have not 
examined the joint occurrence of these 
conditions. However, many clinical and 
community studies have reported 
differing estimates of the co-occurrence 
of ADHD and LD (18). In this study, 
28% of children diagnosed with either 
ADHD or LD had reports of having 
been diagnosed with both conditions. 
The co-occurrence of diagnosed ADHD 
and LD reflects the effect of shared 
genetic and environmental factors that 
are associated with the development and 
the diagnosis of both of these 
conditions. Additionally, simply being 



diagnosed with one condition may 
increase the likelihood that a child is 
evaluated for the other condition. 

I n regard to trends, no other recent 
survey estimates of changes in the 
prevalence of either diagnosed ADHD 
or LD are available. Results from past 
community and clinical studies and 
reviews of patient records suggest that 
the number of children having a 
diagnosis of ADHD and the number 
using ADHD medication have increased 
greatly since the 1970s (19). Findings 
from this study show that, more 
recently, the prevalence of diagnosed 
ADHD has continued to increase, 



especially among older children. 
Similarly, special education enrollment 
data suggest that the percentage of 
students with a specific learning 
disability increased markedly during the 
1970s and 1980s (3). M ore recently, 
though, the increase in the percentage of 
students enrolled in special education 
for a specific learning disability has 
slowed. Estimates from this study also 
show no significant change in the 
prevalence of diagnosed LD reported by 
parents from 1997 through 2006. 

Factors Associated with 
Diagnosed ADHD or LD 

Demographic factors— The current 
finding that older children compared 
with younger children were more likely 
to have been diagnosed with either 
ADHD or LD is similar to the findings 
from the 2003 NSCH (14,17). Although 
a number of factors may contribute to 
differences between younger and older 
children, a higher ''lifetime” prevalence 
rate among older children would be 
expected because of their longer 
exposure to the possibility of evaluation 
and diagnosis. Additionally, the finding 
that boys compared with girls were 
more likely to have been diagnosed with 
either ADHD or LD is also similar to 
the findings from the 2003 NSCH. This 
result is not surprising because nearly 
all studies of ADHD and LD have 
reported a higher prevalence of these 
conditions in boys than in girls (19). 
Although the reasons that boys are more 
often diagnosed with ADHD, LD, or 
both conditions are not fully understood, 
the more frequent disruptive behavior of 
boys, especially in school settings, has 
been mentioned as a possible 
explanation for the sex disparity in 
diagnosed ADHD (20). 

The finding of a positive association 
between low birthweight (less than 
2,500 grams) and the prevalence of 
diagnosed LD (with and without 
ADHD) in this study also concurs with 
the results of other recent investigations. 
Using data from the 2002 NHIS, Stein 
etal. found moderately low birthweight 
(1,500-2,499 grams) was associated 
with a higher prevalence of any 
diagnosis of ADHD or LD in children 
3-12 years of age (21). The association 
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between moderately low birthweight and 
each of the conditions persisted even 
after controlling for confounding factors. 

Social and economic factors— 
Because of differences in the coding of 
race, findings from this study cannot be 
compared with those in the 2003 NSCH. 
In regard to ethnicity, though, a few 
comparisons are possible. This study 
and the 2003 NSCH reported a lower 
prevalence of diagnosed ADHD among 
Hispanic chidren compared with 
non-H i spanic children. Less access to 
health care and language barriers are 
explanations that have been offered for 
the lower prevalence of diagnosed 
ADHD reported by Hispanic parents 
( 22 ). 

M any of the findings related to 
other socioeconomic factors in this 
study were also similar to the results of 
the 2003 NSCH. Children in mother- 
only families were noted in both surveys 
to have a higher prevalence of 
diagnosed ADHD and LD. Children 
with health insurance coverage (any 
type) were noted in both surveys to 
have a higher prevalence of diagnosed 
ADHD. This study further found that 
the prevalence of diagnosed ADHD was 
similar among children with private 
insurance coverage and children with 
Medicaid. Although many factors may 
contribute to the differences between 
insured and uninsured children, access 
to health care may make it more likely 
that a child with ADHD will be 
diagnosed. Additionally, the positive 
association between Medicaid and 
diagnosed ADHD may reflect, in part, 
the influence of a diagnosis of ADHD 
on a child’s eligibility for M edicaid 
coverage (23). 

The findings from this study and 
those based on the 2003 NSCH suggest 
a complex relationship between a 
mother’s level of education and the 
conditions of ADHD and LD. As 
expected from other studies of learning 
difficulties and poor academic outcomes, 
both studies show a lower prevalence of 
LD (with and withoutADHD) among 
children whose mothers had the highest 
level of education, compared with 
children whose mothers had the lowest 
level of education. The unexpected 
result of an overall curvilinear 
relationship between mothers' education 



and diagnosed ADHD (children whose 
mothers had intermediate levels of 
education had the highest prevalence of 
this diagnosis) may be due, in part, to 
the confounding effects of other factors 
such as Hispanic ethnicity. 



Health Conditions and 
Service Use 

Past clinical and community studies 
have reported a higher prevalence of 
other mental and physical disorders 
among children with ADHD, compared 
with children withoutADHD (19). 
Similarly, studies of children with 
learning disorders have noted a higher 
prevalence of developmental, behavioral, 
and physical disorders in these children, 
compared with children without learning 
disorders (17). This study also showed 
that children with diagnoses of ADHD 
without LD, LD withoutADHD, or both 
conditions more often had reports of 
other health conditions compared with 
children with neither condition. The 
finding that children with diagnosed 
ADHD or LD are seen more often by 
health care professionals may explain 
partially the higher prevalence of other 
health conditions among children with 
diagnosed ADHD, L D , or both 
conditions, in this study, the full extent 
of co-occurring health conditions is 
probably understated because of the 
absence of questions in the N HIS about 
other mental health conditions. Other 
recent studies have shown that many 
children with diagnosed ADHD meet the 
criteria for at least one other mental 
disorder. Among the most frequently 
co-occurring disorders in children with 
ADHD are oppositional defiant disorder 
and conduct disorder (19). 

Children with diagnosed ADHD, 

LD, or both conditions also used 
educational and health care services 
much more often than children with 
neither condition. Given the potential 
effect of ADHD and LD on a child’s 
academic progress, family relationships, 
and peer interactions, the higher level of 
health care and educational service use 
among diagnosed children, compared 
with undiagnosed children, is not 
surprising. M oreover, the other health 
conditions of children with diagnosed 



ADHD and LD may be another factor 
contributing to the greater use of health 
care and educational services. 

Study Limitations 

The results of this study are limited 
in several ways. First, the results only 
describe the prevalence, 
sociodemographic characteristics, health 
conditions, and service use of children 
with a parent report of diagnosed 
ADHD or LD. The results do not 
describe the prevalence and 
characteristics of children who have the 
conditions but who have never been 
diagnosed. Furthermore, among children 
with parent reports of diagnosed LD, 
what is not known is if all parents 
understood "learning disability” to 
mean one of the specific LDs 
(disabilities related to listening, 
speaking, basic reading skills, reading 
comprehension, written expression, 
mathematical calculation, or 
mathematical reasoning). Some parents 
may have interpreted the term in a more 
general sense that could include any 
difficulty that a child has with learning, 
such as learning problems due to visual, 
hearing, or motor disabilities; mental 
retardation; emotional disturbance; or 
environmental, cultural, or economic 
disadvantage. The relatively large 
percentage of children with LD who 
were reported by parents to also have 
mental retardation or some other 
developmental delay suggests that 
parents may have interpreted the 
question about LD to include learning 
problems other than specific LDs. 
Neither school nor health records were 
obtained to determine the accuracy of 
parent reports of either diagnosed 
ADHD or LD. 

Additionally, information about the 
severity and duration of a child's 
condition(s) was not collected in NHIS. 
M oreover, because of the cross-sectional 
design of NHIS, identifying how 
particular factors influence the diagnosis 
of A D H D , L D , or both conditions was 
not possible. NHIS includes only a few 
questions about health care and 
educational services utilized by children. 
M ore detailed information about current 
and past service use, including specific 
types of prescription medication, forms 
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of behavioral treatment, and providers of 
these treatments, would improve the 
description of service use. Information 
about other mental disorders of children 
with ADHD, LD, or both conditions 
could also enhance the understanding of 
the health care and educational needs of 
these children. 

Conclusion 

Given the substantial burden 
associated with ADHD and LD for 
children, their families, and society, 
there remains a continuing need to 
monitor the national prevalence of these 
conditions. This study provides an 
overview of the number, characteristics, 
health conditions, and service use of 
school-aged children who had parent 
reports of diagnosed ADHD and LD in 
2004-2006. This report contains 
information that may help educators, 
health planners, and health professionals 
assess the service needs of children with 
diagnosed ADHD and LD. 
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Table 1. Diagnosed attention deficit hyperactivity disorder (ADHD) and learning disability (LD) among children 6-17 years of age, by 
selected characterisitics: United States, 2004-2006 



ADHD LD without 

Characteristic without LD 1 ADHD 2 Both 3 All ADHD 4 All LD 5 



Percent (standard error) 6 



( 0 . 2 ) 



4.9 (0.2) 



3.7 



Total 4.7 

Sex 

Boys 6.7 

Girls 2.5 



Age 

6-11 years 4.0 

12-17 years 5.2 

B irthweight 

Low (less than 2,500 grams) 5.3 

Not low (2,500 grams or more) 4.6 

Race and ethnicity 7 

Non-Hispanic white 5.6 

Non-Hispainc black 4.3 

Hispanic 2.7 

Family structure 8 

Mother only 6.1 

Mother and father 4.1 

Health insurance coverage 
at interview 

Uninsured 3.1 

Medicaid 9 5.7 

Private 10 4.6 

Mother's education 

Less than high school graduate .... 3.1 

High school graduate or GED 11 .... 5.1 

Some college 5.2 

Bachelor degree or more 4.2 



(0.5) 


5.6 (0.3) 


5.1 


(0.2) 


4.3 (0.3) 


2.3 


(0.3) 


4.4 (0.3) 


2.9 


(0.3) 


5.4 (0.3) 


4.4 


(0.6) 


7.6 (0.8) 


6.5 


(0.2) 


4.7 (0.2) 


3.5 


(0.3) 


5.1 (0.3) 


4.1 


(0.4) 


5.4 (0.5) 


4.3 


(0.3) 


4.8 (0.3) 


2.6 


(0.4) 


5.8 (0.4) 


5.1 


(0.2) 


4.6 (0.2) 


3.1 


(0.4) 


3.8 (0.4) 


2.6 


(0.4) 


7.8 (0.5) 


5.9 


(0.2) 


4.1 (0.2) 


3.1 


(0.4) 


5.8 (0.5) 


3.3 


(0.4) 


5.0 (0.3) 


4.2 


(0.3) 


5.4 (0.4) 


4.3 


(0.3) 


3.7 (0.3) 


2.3 



(0.2) 


8.4 


(0.2) 


8.7 


(0.4) 


(0.3) 


11.8 


(0.4) 


10.7 


(0.4) 


(0.2) 


4.8 


(0.2) 


6.6 


(0.3) 


(0.2) 


7.1 


(0.3) 


7.4 


(0.3) 


(0.3) 


9.6 


(0.3) 


9.9 


(0.4) 


(0.6) 


11.7 


(0.9) 


14.1 


(1.0) 


(0.2) 


8.1 


(0.2) 


8.1 


(1.0) 


(0.2) 


9.8 


(0.3) 


9.3 


(0.3) 


(0.4) 


8.6 


(0.6) 


9.6 


(0.6) 


(0.3) 


5.3 


(0.4) 


7.4 


(0.4) 


(0.4) 


11.2 


(0.6) 


11.0 


(0.5) 


(0.2) 


7.1 


(0.3) 


7.7 


(0.3) 


(0.4) 


5.7 


(0.6) 


6.4 


(0.6) 


(0.4) 


11.6 


(0.6) 


13.7 


(0.6) 


(0.2) 


7.7 


(0.3) 


7.2 


(0.3) 


(0.4) 


6.4 


(0.5) 


9.1 


(0.6) 


(0.4) 


9.2 


(0.5) 


9.2 


(0.5) 


(0.3) 


9.5 


(0.5) 


9.7 


(0.5) 


(0.3) 


6.5 


(0.4) 


6.0 


(0.4) 



1 "ADHD without LD" includes children who have ever had a diagnosis of ADHD and have never had a diagnosis of LD. 

2 "LD without ADHD" includes children who have ever had a diagnosis of LD and have never had a diagnosis of ADHD. 

3 "Both" includes children who have ever had a diagnosis of both ADHD and LD. 

4, 'AII ADHD" includes children who have ever been diagnosed with ADHD. The category includes children with ADHD with and without LD. 

5 "AM LD" includes children who have ever been diagnosed with LD. The category includes children with LD with and without ADHD. 

6 Unknowns for the variables of interest are not included in denominators used for the calculation of percentages and standard errors. 

7 Data are not shown for non-Hispanic children of other races because of small sample size. 

8 Mother and father refer to biological, adoptive, step, and foster parents. Data are not shown for children in other family types because of small sample size. 

9 M edicaid includes children insured only by Medicaid. 

10 Private includes children covered by private insurance, those with non-Medicaid public insurance, and those with both private and public insurance. 
n GED is Genera! Educational Development high school equivalency diploma. 

SOURCE: CDC/NCHS, National Health Interview Survey. 



